respectively (Fig. 1) . 1 2
Rgs-CaM Binding to Viral RSSs as Viral Secondary PAMPs 3 4
We recently identified a tobacco regulator of gene silencing calmodulin-like protein 5
(rgs-CaM) as another viral PAMPs interactor.
18 The rgs-CaM protein was previously 6
reported to interact with a RSS protein, HC-Pro, encoded by tobacco etch virus. 19 We 7
found that rgs-CaM bound not only to the potyviral HC-Pro proteins but also to various 8 viral RSSs through the affinity to their dsRNA-binding domains. The selection pressure 9 by antiviral RNAi forced diverse viruses to evolutionarily develop RSSs independently, 10 and thus these RSSs might be expected to disrupt various RNAi steps/components to 11 suppress RNAi. However, many RSSs are reported to bind to dsRNAs. 5 Binding to and 12 sequestrating dsRNAs away from the RNAi machinery is thought to be a major strategy 13 for viral RSSs to suppress RNAi. Therefore, we now consider that viral dsRNA-binding 14
RSSs and rgs-CaM could serve as a viral secondary PAMP and its PRR, respectively 15 ( Fig. 1) . 16 17
Wound-Inducible Expression of rgs-CaM 18 19
Our recent work showed that rgs-CaM not only bound to viral RSSs but also attenuated 20 the anti-RNAi activity of RSSs, presumably by directing degradation of the RSS 21 proteins via autophagy with self-sacrifice. The more rgs-CaM expressed, the more RSSs 22 should be degraded. Therefore, this function of rgs-CaM against viral RSSs suggests 23 that the expression level of rgs-CaM must be important to the degree of resistance 24 against virus infection. Indeed, transgenic tobacco plants, in which rgs-CaM was 25 overexpressed, showed increased resistance against viruses. Those plants in which 1 rgs-CaM was repressed by RNAi, showed reduced resistance.
18 Therefore, when 2 rgs-CaM effectively functions for defense against viruses, its expression should be 3 induced immediately after, or in advance of, virus invasion. As noted above, because 4 plant virus invasion is usually accompanied by wounding, wounding could be one of the 5 inducers for the rgs-CaM expression. Here, we tested whether wounding can induce the 6 rgs-CaM expression. Total RNA was extracted from tobacco leaf tissues 1 and 24 h 7 after wounding the leaf with a bottle of 200 needles. The mRNA levels of rgs-CaM and 8 a tobacco wound-induced mitogen-activated protein kinase (WIPK) were analyzed by a 9 real-time PCR assay as previously described.
20 The rgs-CaM mRNA level was 10 drastically increased at 1 h after wounding, and also at 24 h, but to a lesser extent (Fig.  11 2). Wounding immediately elicits the expression of a number of resistance-related genes 12
including WIPK, which are associated with oxidative and jasmonic acid bursts. 21 The 13 expression of some genes become maximal within 2-3 h 22 and rgs-CaM seems to be one 14 such early-induced gene. Arabidopsis CaM-like proteins (CMLs) 37-39, which are the 15 most similar to rgs-CaM among the CaMs and CMLs, have also been reported to be 16 wound-inducible. 23 23 We are now investigating how the Ca 2+ flux is involved in the 11 antiviral function of rgs-CaM if this is the case. 
